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A long standing problem in the field of ultrasonic testing and imaging is the 
characterization and regular checking of an acoustic transducer. Small defects in the 
piezoelectric elements can cause the ultrasonic beam pattern to be distorted, 
increasing the risk of missing vital information when it is used forvisualization. Just 
like any sound wave, ultrasound (with frequencies over 20 kHz) travels through a 
medium by displacing its elemental constituents. From the medium’s point of view, 
this is experienced as a sound pressure. Depending on the size and shape of the 
transducer, the interference between the emitted sound waves creates a specific beam 
pattern. An example is shown in the upper image of figure 1, which was calculated 
numerically for a circular transducer head consisting of two concentric circles. 
Ultrasonic pressure can generate light emission in the mechanoluminescent phosphor 
BaSi2O2N2:Eu
2+, which can be used to visualize the sound waves [1]. In addition to C. 
N. Xu et al., who visualized a single cross section of the beam using 
SrAl2O4:Eu
2+,Ho3+ [2], we used the effect (coined Acoustically induced 
PiezoLuminescence or APL) to reconstruct the entire beam profile. This allows for a 
fast semi-full field characterization of the ultrasonic transducer with high resolution 
(compared with conventional methods such as hydrophone scanning), resulting in 
cross sectional pictures (Fig. 1). 
 
This sparked an interest in the dynamics behind this phenomenon, such as the 
linearity and mechanism of the APL emission, and its dependency on the ultrasonic 
frequency. It was investigated whether the piezoelectrically induced electron 
detrapping model [3] can be applied to this APL, and what this can tell us about the 
trap distribution of BaSi2O2N2:Eu
2+. 
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Figure 1. Ultrasonic beam 
pattern calculated using a Fast 
Fourier Transform Beam 
Propagation Model (FFT-BPM). 
The transducer is located on the 
left side, at z=0. At the red line, 
cross sectional images are 
shown as obtained by different 
techniques. 
